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(71) We , Ver einioung Vchjcseigener 
Betriebe Elektrische Konsumguter, a 
corpoiatioQ organised under the laws of 
Eastern Qennany, of 6 Alexanderplatz. Ber- 
Im. Gennany. do hereby declare the inyea- 
tion. for wludi we pray tfiat a patent may 
be granted to us. and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement: — 

The invention rdates to a slip ring as- 
sembly for higjh-speed electrical madines 
having slip rings of non-metallic material. 

Slip ring assemblies for electrical madhines 
of which the slip rings consist of non-metel- 
lic materials, such as carbcui. are su&iendy 
known. One type ci slip ring assembly, for 
instance, is so construct^ that the slip rings 
are embedded in casing resin. These sup 
rin^ embedded in casting resin and con- 
sisting of carbon, however, are easily liable 
to burst during the operation ai die elec- 
trical machine; owin^ to the difference in 
the expan^on coefficients between the two 
materials, the entire slip ring assembly thus 
being renderai inoperative. 

In order to prevent this the contact sur- 
faces of the casting resin assembly and of 
the carbon slip ring were provided widx a 
coatmg acting as a lubricant, but this is only 
possible by processes involving the use kA 
considerably expensive apparatus, 

Particulariy m the use of slip ring as- 
semblies with carbon slip rings in enclosed 
electrical machines wbiok have to operate, 
for exainple. m sewers atmosiAeric condi* 
ti(His» difficulties are known to arise, inas- 
much as the heat produced in the slip rings 
during opjexation and extending far beyond 
die pennisable limits has to be removed 
from the machine. This is also important 
because the different expansion coefficients 
of the materials used jeopardize the suit- 
ability of the entire slip ring assembly for 
the performance of its function. Various 
means of solving this technical problem 
have been tried out in the past 
[Price 25pl 



ConstrucdcKis are known in which, for 
die complete conopoisation of the different 
expansion coefficients, as between support 
body and carbm slip rings, the compact 
suiyport body is replaced by individual 
cylmdrical supporting parts, each consisting 
of a cylindrical hub with raised parts <^ 
the nature of ccwrugations distributed over 
the periphery in a rotationally symmetrical 
manner, the outer surfaces of these corru- 
gated protuberances forming the slip ring 
supports. In these systems the numoer ^ 
slip ring supports depends on die number 
of current conducting or clamping bdts 
employed. Slip ring assemblies of this con- 
stnicdcm fulfil all the requirem^ts arising 
during the operation oi the electrical 
machine and remain unaffected by the dif- 
ference of expansion co^ciait between the 
suppcMt body and the carbcm slip rings, 
mainly owing to the fact that these coti- 
ponents are only in contact with one an- 
other over a very small area, but thdr pro- 
duction involves considerable expenditure 
on apparatus. A complicated mould is re- 
quired for the manufacture of the separate 
supporting parts. Differoices in the oimen- 
slons of me slip ring ass^blies and in the 
number of separate £p rings required neces- 
sitate corresponding differences in the de- 
sign of the s^arate supporting parts and 
of the moulds for their production, so that 
the manufacture of slip ring assonblies of 
this type proves unecmomic despite die tech- 
nical advantages. A slip rin^ assembly for 
big^ current is also known with whidi. how- 
ever, face-ground contacts are used whidi 
are fitted by their "contactless** end face 
and by their outer surface into an annular 
metal disc A disadvantage of this slip ring 
system is the necessity of the comply con- 
version of the elecmcal machines to be 
equipped therewith. 

It is an object of this inventic»i to provide 
a slip ring assembly which will stand up to 
high currents and temperatures which will 
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provide satisfactory dissipation of heat 
accompanied by compensation of the dJi- 
ferences in the expansion coeflBcients of the 
individual materiaOs, and which will render 
5 die production <rf all the necessary types and 
sizes of slip ring assembly more econcmucal 
than hitherto known. , 

According to the present invention thwe 
is provided a slip ring assembly for hirii- 
10 sposd electrical machines, including a cylm- 
cfocal support hub c<msisting <rf an msulat- 
ing material, slip liogs consisting a am- 
metallic materiaTbeing supported on the sup- 
port hub, hoUtag caps abutting the outer- 
15 most slip ring end faces of the slip ring as- 
sembly, furfier hddmg caps w distence 
rings abutting the other end faces erf the 
slip rings and connectiiig dements making 
electrical contact wiA the slip rings, the sup- 
20 port hub and holding caps being hi dhect 
Biermal cOTtact wifli eadi other and being 
formed of a bar>ilium oxidic cement or 
plasties material containing beryffiimi oxide. 
The si^port hub is provided with axialJy 
25 extmding ducts ¥Aich emerge at die external 
sur&ce thereof qpposite each bearing sur- 
face <rf die slip rings. The ducts ¥diich stert 
at one end face <rf the slip ring assembly 
are provided for the purpose of accom- 
30 modating strip-shaped connectmg dMients 
yMdh provide electrical contact with the 
slip rings. , _ , 

In the case of the shp nng assembhes sub- 
jected to more moderate thermal stress^ it 
35 is sufficient if the holding caps are provKfcd 
onlv on the outer end faces of the dip nng 
assembly deUmitmg the contact surface of 
die slip ring assanbly. whfle between the 
separate <aib<m sUp rings distam» nng w 
40 spacer tubes are provided which C(msist at 
insulating materiaL ^ , 

It is also possible for the hoWing caps 
to be shaped m the r^on <rf tfidr central 
bcwe in such a way as to take die form of 
45 a cylmdrical sleeve^ in which case sleeve- 
shaped attachments of the caps provide me 
en&e support hub of the dip ring assembly 
to the requked lengflL These sleeve shaped 
attachments likewise possess ducts to ac- 
50 commodate die strip-shaped connectmg 
' elements. 

For die dissipation of heat, the main- 
tenance of die required distance, the insula- 
tion between die respective parts and also 

55 protecU<Hi agamst centrifugal forc^ only 
the end faces of the sUp ring assembly imy 
be provided witii holding caps, whereas be- 
tweoi die slip rings, close fitted with com- 
plementary or corresponding engagmg sur- 

60 faces, distance rings m the form of spacer 
tubes, of insulating materials, are arran^ 
concentrically widi one another. The stnp- 
shaped connecting dements for die con- 
duc&ig current are attached, by known prp- 

65 cesses for die provision of contacts, to die 



hitexnal surface of die slip rings m question, 
are bent m order to maintain die insula- 
don distance and are brougjit out <rf.one 
ade <rf die slip ring body in die axial direc- 

ti(Hl. J J u 

The supporting hub may be produced oy 
a process in which die assOTibly consisting^ 
sUp rings, distance rings or spacer tutjes 
and holdmg caps is filled, particularly by 
die centtifugal mediod, widi a berylhum- 75 
oxidic cement or a plastics material contam- 
ing beryllium oxide. The correct apportion- 
ment of die c^trifugal material provides 
die necessary bore for acconamodatmg the 
armature shaft 

In the case (rf comparadvdy large shp 
ring assemblies a cjdindrical tubular struc- 
ture may be inserted m die slip ring bore 
m onier to reduce die centrifugri space. For 
die purpose of internal consolidation me »3 
entire sUp ring assembly is saturated widi 
a bmdmg agent such as haidenable rcsm. 
The concentrically situated distance rings or 
spacer tubes are prrferably permeable to ain 
m order to avoid the accumulaUon of heat ^ 
In addition, an electrically non-conductive. 
heat-c(Hiducdng matmal in the form of an 
organically or inorganically bound material 
ccStadmng berjdlium oxide Is mtroduced 
between die concentrically arranged distance 

rings or spacer tubes. 

S&p rings assemblies of diis kmd can be 
mdOTally produced m all sizes and type. 
Their construction is characterised by the 
fact fliat die slip ring assembhes wdl stand W 
up to considanble thermal loading^ The 
intensive contact between the slip nn^, in 
vMdi the temperature rise occurs, and the 
lateral surfaces, via die holdmg caps, and 
as a result of the support hub m die bore. 1U3 
as well as the good thermal conducuon be- 
tween the hddmg caps and the suppprt 
hub, due to die construction adopted, en- 
sures rapid dissipatira of die heat, via the 
annature shaft, from the enclosure of the 110 
machine. This effect is gready mtcn^cd 
by die use of materials contaming beryllium 
oxide, owing to its high diermal conducUvity 
and good msulating pn^Jerties. Owing to die 
use of sunple holdmg caps, distance nngs UD 
or spacer tubes and the adoption of the 
centmugal medicd, die components of die 
slip ring assembly can be produced more 

^^^F?^ die msulation point of view diis con- 120 
struction oflfers advantages, the strip-shaped 
connecting elements resting completely m 
die support hub or in die ceninfugal 
material, bodi of which have an insulating 
effect The close fitting complementary con- 125 
nection between die hdduig capsk distance 
rings or spacer tubes, on die one hand, and 
die slip rings, on die odier. provides addi- 
tional protection against caitrifugal forces 
during use of die dectrfcal machme. 130 
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A number of constructional embodiments 
(A the inv^tion will now be described by 
way of example with reference to the accom- 
panying drawings, in i^ch: 

S Figure 1 is a sectional diagram <tf a 3- 
part slip ring ass^bly. 

Figure 2 is a sectional diagram of a 3- 
part slip ring assembly with distance rings 
provided between the slip rings, 

10 Figure 3 is a sectional diagram oi a 3-part 
slip ring assembly with sleeve-shaped at- 
tachments p^rovided on tlie outet caps. 

Figure 4 is an end view conesponding to 
Figures 1 and 2, 

15 Figure 5 is a partial sectional view with 
caps engaged. 

Figure 6 is a sectional diagram of a 2-part 
slip ring assembly with c^trifugcd sup- 
porting hub, 

20 Figure 7 is a lateral view corresponding 
to the above» 

Figure 8 is a sectional view of the 2-part 
slip ring ass^bly with sleeve-shaped basic 
structure inserted. 

25 In a slip ring assembly shown in Figure 

1 three sl^ rings 1, 2 and 3 are made of a 
non-metaUic material, such as carbon, and 
enclosed at bodi end surfaces in h<^ding 
caps 4 and 5. which are made of plastics 

30 material containing beryllium oxide and ot 
wiiich a cdlar portion surrounds and en- 
gages part of the contact surface of the slip 
rings 1, 2 and 3. The holding caps 4, 5 and 
the slip rings, 1. 2. and 3 are provided with 

35 a central bore by "wbxch they are mounted 
on a cylindrical support hub 6 likewise con- 
dsting ci plastics material containing beryl- 
lium oxide. 
In the wall of the support hub 6 and at 

40 one end face thereof, are provided axial 
ducts 7 which are situated 120** apart from 
one another as ^own in Figure 4. ^ch 
of the ducts connects with the outer surface 
of the support hub 6, in the region, respec- 

45 tivdy, of one ct the three inn^ surfaces dl 
the slip rings 1, 2 and 3. One ot strip- 
shaped connecting dements 8, 9 and 10 
is ^bedded in each of these ducts 7 and is 
in contact with the inner stufaces of the 

50 slip rings 1, 2 and 3, respectively. 

In the case of slip ring assembli^ not 
subjected to such high thermal stresses as 
the above described slip ring asseml^y may 
be subjected, it is sufficient for distance rings 

5S 11 to be provided between the slip rings 1. 

2 and 3 ^uch distance rings are shaped to 
engage the slip rings in both radial and axial 
directi(Mis, caps 4 and 5 then being provided 
only on the end faces ci the slip ring as- 

60 semWy, as shown in Figure 2. 

The example in Figure 3 shows how the 
caps 4 and 5 resting or abutting against 
the end faces of the outer slip rings 1, 3 of 
the slip ring assembly are provided in their 

65 cratral bore, with sleeve-shaped attachments 



12 and 13. The ducts 7, which are situated 
120" apart, are provided in the sleeve-shaped 
attachment 12, in ord^ to accommodate 
the strip-shaped connecting elements 8, 9 
and 10, which provide electrical contact with 70 
the sliprings 1, 2 and 3. 

In Figure 5 there is shown part of a slip 
ring assembly in which the coluur portion of 
the holdmg caps 4, 5 engages peri(Aeral 
reces s e s m the rings 1. 2 and 3. The slip 75 
rings aremade with such an outside diameter 
dhnension tfiat they project radially beyond 
the cdlar portion of the bidding caps. 

A further example is shown in Figures 6, 
7 and 8. 80 

In this slip ring assembly two slip rings 
14 and 15 ol non-metallic material are kept 
apart by two mutually concentrb distance 
nng} or spacer tubes 16 and 17 formed of 
an insulatmg material. These distance rings 85 
in each case engage peripheral recesses 18 
provided on the internal and cxtranal peri- 
phery of the two end faces bdonguog to the . 
dip rings 14 and 15 and facing to^^Eurds each 
other, and provide additional protection for 90 
die slip rings 14 and 15 agamst die centri- 
fugal forces occurring dunng the operation 
of an dectricai madaine. Ine axial boun- 
daries of the slip ring assembly are formed 
by holding caps 19 and 20, each of which 95 
rests or abuts against one of tiie outer end 
faces of the slip rings 14 and 15. One of 
the holding caps 19 and 20 is provided, in 
the vicinity of its central bore widi two per- 
forations 21 which serve as ducts for strip- 100 
shaped connecting elements 22 and 23 wliidi 
provide electrical contact, for example in 
the form of electrically ccmductive adhesive 
materia], with the mtemal periphery of the 
slip rings 14 and 15. These strip-shaped 105 
connecting dements 22 and 23 are mus 
broii^t out of die slq;» ring assembly in the; , 
axial direction, one connecting dement 22 
bdng straight and the other connecting ele- 
ment 23 hang bent in order to insulate it in 110 
respect of the slip ring 14. 

This assembly consisting of two slip rings 
14 and 15 with strip-shaped connecting de- 
ments 22 and 23 formed oi dectrically con- 
ductive material, and of two concentrically 115 
situated distance rings 16 and 17 and two 
hdding caps 19 and 20, is centrifuged with 
a cement or plastics material containing 
ber^um oxide in order to produce a sup- 
port hub 24, m v^ch proce^ die apportion- 120 
ment of the appropriate quantity of centri- 
fuging material ena%>Ies the desired diameter 
25 to be obtained for the bore which is to 
accommodate an armature shaft Here- 
fore the centrifuged space is formed by the 125 
caps 19 and 20. the internal surfaces df the 
slip rings 14 and 15 and die distance ring 17 
wbicb. engages the internal periphery of the 
end faces of the dip rings 14 and 15, vriiich 
end faces face towards each other. 130 
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Li the case of slip ring assemblies of 
lai^ di"iftnsifYn5i it is adwsaHe, in order 
to reduce the size of the centrifuged spacCp 
to insert a cylindrical tube structure 26 

5 (figure 8). ... J 

Satisfectory dissipation of heat is ensured 
by a perforated construction adopted for 
the distance ring 16. The distance ring 17 
delimiting the ceatrifoged space has a cot- 

10 tinuous surface. P^culariy satisfactory 
dissipation of heat can be obtained by the 
insertion <rf aa electrically non-conductive, 
heat-abstractive matmal 27» in the form 
of an organically or inorganically bound 

15 ber^um oxide material, between the slip 
rings 14 and 15 and the concentrically actu- 
ated distance rin^ss 16 and 17. For the pur- 
pose of internal consolidaticm the entire slip 
ring assembly is saturated with a resin. 

20 The plastics material ficom vtbkh the hold- 
ing caps and distance rings are fonned may 
exhibit thermoplastics or thermosetting 
(duioplastic) type characteristics. 



WHAT WE CLAIM IS:— 

25 1. A slip ring assembly for high-speed 
electrical machines, including a cylindrical 
support hub consisting ot an insulating 
material, slip rings consisting oi a non- 
metallic material being supported on the sup- 

30 port hub, holdhig caps abutting the outer- 
most slip ring end faces of the slip ring as- 
sembly, further holding caps or distance 
rings abuttmg the other end faces ot the shp 
rings and connecting elements making elec- 

35 trical cwtact with the slip rings, the support 
hub and holding caps being in direct thermal 
contact widi each other and being forated 
of a beryllium oxidic cement or plastics 
material cootaining berjilium oxide. 

40 2. An assembly as claimed in claim 1» 
induding tiiiee slip rings eadi mounted cm 
the support hub and each provided with hold- 
ing caps abutting the end faces thereof . ^ 

3. An assembly as claimed in claim 1 
45 or 2. wherein the holding caps abuttmg the 

outermost slip ring end feces of the slip ring 
assembly include axially extending membm 
which together constitute the support hub. 

4. An ass^bly as claimed in any one of 
50 claims I. 2 or 3, herein the sUp rings pro- 
ject radially beyond the holdmg caps. 

5. An assembly as claimed in claim 1. 
Incfudmg three slip rings each mounted on 
the support hub and distance rings sepaiat- 

55 mg the slip rings, ^erdn the distance rings 
are formed of an insulating material. 



6. An assembly as clauned in claim 5. 
M*erem the distance rings are of a T-shaped 
cross section. < 

7. An assembly as claimed m claim 5, ou 
wherein the distance rings are formed by 
spacer tubes situated concentncally one 
relative to the other and ^eredn the sup* 
port hub is formed by a centrifuged tubu- 

£r structure. ^ , , - ^ • 

8. A slip ring assembly as aaimed m 
daim 7, whcrdn tfic spacer tubes are 
permeable to air. , . . . 

9. A slip ring assembly as claimed in 
claim 7. or 8, v^iCTdn between the slip rings 70 
and within the concentric spacer tubes an 
electrically ncm-conductive, heat-abstractive 
material is provided in the form of an 
organically or moiganically bound matenal 
containing beryOium oxide. 75 

10. A slip ring assembly as claimed in 
claim 7, 8 or 9. wfaereui a cylindrical tube 
structure is provided hi 4e slip nng 
assembly the centrifuged tubular stiwture 
being located between the cyhndncal tube 80 
structure and the slip rings. 

11. An assembly as claimed in any one 
of clauns 7 to 10, wherein the connectmg 
elements are supported in » by the cenm- 
fuged tubular structure and project axially 83 
frcm the slip rmg assembly through aper- 
tures provided in <Mie holding cap. 

12. An assembly as claimed in anv one 
of the precedmg claims, including substan- 
tiaDy axially extoiding ducts formed m the 90 
support hub between one end face of the as- 
sembly and the respective ones of the slip 
rings, the connectmg elements being located 
in the ducts and projecting axially from the 
slip ring assembly. t - j • 

13. A slip ring assembly as claimed in 
any one of the preceding clahns, wfaer^ 
the slip ring assembly is saturated in a bmd- 
ins a&ent. 

14. A slip ring assembly substantially as 100 
herembrforc described with reference to. 
and as illustrated m the accompanymg 
drawings. 
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